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Abstract 
 
Archaeology is a collective practice and cannot be done in isolation. In addition, given the variety, quantity 
and scale of archaeological evidence, information technology is a central component of current 
archaeological practice. This situation provides an excellent case study for the interplay between 
Information and Communication technologies (ICTs) and institutional and cultural context.  
This paper reports on a work in progress that examines the role ICTs play in the construction of 
archaeological knowledge in practice, which focuses on the processes of data recording and information 
organization. This study uses the conceptual lens of Actor-Network Theory (ANT) and explores important 
socio-technical aspects of the development of information systems in archaeology. The socio-technical 
challenges of information recording are conceptualized as practice fault-lines. Three fault-lines of 
information recording in archaeology are recognized and presented in this paper: 1) Within community vs. 
cross-community practices; 2) Data management vs. data analysis; 3) Information system designers vs. 
archaeology practitioners. Recognition of these fault-lines has substantial implications for the design of 
information organization technologies for collaborative practices.  
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Introduction 
 
 Archaeology is a collective practice and cannot be done in isolation. The outcomes of 
archaeological work are the result of collaboration among multiple scholars from different disciplines. 
Understanding the collaborative nature of archaeology requires an in-depth analysis of the socio-cultural 
factors of the practice. Moreover, given the variety, quantity and scale of archaeological evidence, 
information technology is a central component of the current archaeological practice. Therefore, 
archaeological practice provides an excellent case study for the interplay between ICTs and institutional 
and cultural context. This paper reports on a work in progress that considers social informatics as “the 
interdisciplinary study of the design, use and consequences of ICTs that take into account their 
interaction with institutional and cultural context” (Kling, Rosenbaum, & Sawyer, 2005, p. 6). Also, the 
study takes a critical orientation to examine the role that ICTs play in the construction of archaeological 
knowledge in practice. 
 The relationship between the social and the technical can be conceptualized in many ways 
(Orlikowski & Scott, 2008). The premise of this study is that the development of information infrastructure 
is a socio-technical process where work practice and information technology cannot be separated 
(Monteiro, 2000; Orlikowski, 2007). Given this perspective, the work in progress focuses on the processes 
of data recording and information organization in archaeological practice. 
 
Conceptual Framework 
 
 Using the conceptual lens of Actor-Network Theory (ANT) helps us better understand the 
entanglement of the social and the technical in work practice. ANT is rooted in the field of science and 
technology studies (STS). Rather than relying on normative accounts of scientific practice or 
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technological design STS attempts to study how science is actually done and how technological artifacts 
are actually designed. 
 ANT considers technoscience processes the result of the alignment of multiple actors (and actor-
networks). Therefore, any technological artifact or social order is seen as the result of transformation and 
alignment of a set of heterogeneous actors into a network (actor-network). ANT provides multiple level of 
granularity for the analysis of socio-technical phenomena. Thus, every node in a network can be 
disassembled into another actor-network. Our level of analysis determines where to stop the 
decomposition. 
 Four concepts from ANT are of particular relevance to our study: translation (Callon, 1991; Law, 
1992), inscription (Akrich, 1992), irreversibility (Callon, 1991; Law, 1992), and immutable mobiles (Latour, 
1987). The process by which heterogeneous actors (humans and non-humans) are aligned, and create 
some sort of order is called translation. Translation “generates ordering effects such as devices, agents, 
institutions, or organisations. So translation is a verb which implies transformation and the possibility of 
equivalence, the possibility that one thing (for example an actor) may stand for another (for instance a 
network).” (Law, 1992, pp. 5–6). 
 Inscription is the process of translating an intention or interest into a material medium. Inscriptions 
are “embodied in texts, machines, bodily skills [which] become their support, their more or less faithful 
executive.” (Callon, 1991, p. 143). From the perspective of ANT, design includes translation and 
inscription processes. According to Akrich (1992), “[a] large part of the work of innovators is that of 
“inscribing” [their] vision of (or predication about) the world into the technical content of the new object” 
(p.208). Inscriptions include programs of action which define the roles for users and the systems 
(Suchman, 2007). “[Inscriptions] are a product of compromise and mutual adjustment negotiated through 
a series of iterations” (Callon, 1991, p. 143). Programs of action for archaeology are set by the research 
agendas and the dominant paradigms. One of the goals of the present study is to scrutinize the process 
of mutual definition and inscription by multiple communities involved in archaeological projects. 
Examination of how research programs are inscribed into information recording and information 
organization artifacts is the main thrust of the current study. 
 Translation and inscription processes go hand in hand. Callon (1991) introduces the concept of 
irreversibility which explains how inscriptions become durable. Irreversibility refers to the strengths of 
inscriptions to resist change and explains how one translation can overcome other competing 
translations. It is important to notice that we are not talking about absolute irreversibility but relatively 
irreversible translations
1
. Callon (1991) suggests that degree of irreversibility of a translation depends on: 
“(a) the extent to which it is subsequently impossible to go back to a point where that translation was only 
one amongst others; and (b) the extent to which it shapes and determines subsequent translations” 
(Callon, 1991, p. 150). 
 A final concept from ANT relevant to this study is the “immutable mobile” introduced by Latour. 
Latour (1987) argues that immutable mobiles are essential knowledge objects of scientific practice. 
Mobility provides easy transportation of these knowledge artifacts across a network (e.g. a recording 
system like “Single Context Recording
2
” makes it possible to record the same type of material from 
different archaeological sites). Immutability keeps the key features of knowledge objects in different 
places (e.g. same measurements will be recorded for multiple sites and can be used by different scholars 
in different institutional settings for the same type of analysis). The concept of “immutable mobiles” 
represents the process of translation and inscription of a research perspective into the knowledge objects 
that become irreversible. This study considers widely accepted recording methods, recording forms, and 
categorization systems as immutable mobiles. 
 Given the ANT lens, archaeological process can be conceptualized as a translation process that 
inscribes the archaeological context into a narrative; the material context (archaeological site and its 
recovered contents) is recorded into text (records, drawings, etc), then these texts are used to reconstruct 
the context in a narrative form (Figure 1). This is a complex process that takes place within a 
                                                          
1 A good example of irreversibility is the QWERTY keyboard layout which is not the most efficient keyboard layout considering 
typing speed. The intent of designer (inscription) was to maintain the typing speed at a certain level to prevent typing bars from 
jamming. This intent translated into QWERTY layout. Later, the jamming problem resolved but QWERTY layout were become an 
irreversible translation (Rogers, 2003). Today, there are better competing translations (e.g. Dvorak layout), but it is not easy to use 
them instead of QWERTY layout. 
2
 Single Context Recording System is an archaeological recording system developed in 70's and 80's in UK. 
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heterogeneous socio-technical network which includes human actors
3
 (archaeologists and specialists) 
and nonhuman actors (ordering, recording and measuring devices). This process also requires the 
alignment of the interest of multiple actants (humans and non-humans).  
 
 
Figure 1. Abstract model of archaeological process 
 
 From the perspective of ANT, the inscription is a cumulative process and each system has 
multiple layers of inscription. Therefore, we can decompose this heterogeneous network and study the 
ordering devices within the network, and learn about the inscriptions which are embedded in ordering 
devices. As mentioned before, research programs or plans of action for research are inscribed into the 
ordering devices to enable a set of actions and restrict other possibilities. This work in progress follows 
ANT approach to understand the nuances of data recording and information organization in a 
multidisciplinary practice such as archaeology. 
 
Research Description 
  
 This project started in October 2010. Since then, three research sites have been studied by the 
author: A museum of archaeology and anthropology at a major university in the US, a national 
archaeological research center in a developing country, and an international archaeological research 
project. The driving research questions of this research are: 1) How do archaeologists create their 
archaeological narratives based on scattered pieces of information they record from the material 
evidence? And 2) What roles do ICTs play in this process? 
 This research applies qualitative research methods and ethnographic techniques to achieve a 
thick description of information practices in archaeology. Data has been collected by various qualitative 
research techniques such as participant observation, qualitative interviews, think aloud protocols, and 
document analysis. The analysis has been performed on two levels. The first unit of analysis is individual 
archaeologists working with other individuals within archaeological groups. The second unit of analysis is 
archaeological groups (lab and teams) within broader archaeological projects (e.g. a dig site). Qualitative 
data analysis techniques were then applied to extract the major themes that best present the less-known 
aspects of information practices in archaeology. Some of the preliminary findings about socio-technical 
issues of data recording in archaeology are presented here. These findings help us better understand the 
nuances of information system design for multidisciplinary research environments. 
 
Discussion 
 
 The process of constructing archaeological narratives is a very complex socio-technical one. 
Multiple disciplines such as archaeobotany, zooarchaeology, osteology, geomorphology, and art history 
are involved in narrative construction. The presence of multiple disciplines in the narrative construction 
process creates boundaries which are also represented in different methods, techniques, research 
interests, terminologies, and categorization systems which are used by different disciplines involved in 
                                                          
3
 A more precise term in ANT vocabulary is “actant.” 
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archaeological knowledge construction. In other words, information artifacts are used by established 
disciplines in archaeology as a means of defining their own territories. However, the outcome of an 
archaeological project is the result of collaboration among these multiple teams, and the final product of 
an archaeological project is not simply the sum total of individual reports by each team or specialty. The 
final narratives are interpretive wholes, outcome of interaction and integration of disciplinary works that 
explore cross-disciplinary questions. These narratives attempt to depict the practice of a society or 
settlement from the past in its integrity. 
 
“Getting us (different specialists) together, and having the others as witnesses for what 
we have said, clearly, has been important to us, and getting people to harmonize the 
impression that we all take away from the same data. We tried; we did write a paper with 
five different authors. ... Just one step outside my narrow perception of material they saw 
something completely different. They were willing totally to overcome the weaknesses of 
the data and take the general patterns. ... But it was a very provocative moment for me 
and trying to achieve this goal of integration.
4
” [Participant 3] 
  
 While production of a cohesive narrative is the goal, there is a tension between different 
disciplinary territories as they attempt to integrate their outcomes into a single narrative (Figure 2). This 
tension reveals the existence of multiple fault-lines in archaeological practice. Some of these fault-lines 
are reflected in the information recording practices in archaeology. Here we present a set of fault-lines 
observed during our field work. 
 
 
 
Fault-line One: Within Community vs. Cross-community Practices 
 
 The tension between the established research questions from one discipline and the cross-
disciplinary research questions usually creates and forms a fault-line. Each lab in a project has its own 
established “standardized packages” which enable collective working (Fujimura, 1992). Standardized 
packages form around the standardized methods developed within a discipline. The accepted research 
programs of a discipline are inscribed into the recording tools and methods which are used to analyze 
material culture and remains. In other words, each data recording technology
5
 (system) provides 
opportunities and, at the same time, imposes restrictions which reflect the inscribed research agenda. 
The description of a cross-boundary research question in comparison to a disciplinary research interest in 
archaeology is presented below in a discussion by participant 26: 
                                                          
4 Evidence from interview transcripts and discussion with the participants are presented in quotation blocks following by participant’s 
ID. 
5
 Here, “technology” means devised procedures, forms, categorization schemes not physical devices like scales or calipers. 
Figure 2. Archaeological narrative construction process 
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“A cross-boundary research question would be something like investigating the 
distribution of animal taxa (and/or parts) occurring in various media such as wall-
painting, sculptural/architectural features, figurines, and feasting deposits; or co-
presence questions such as trying to correlate certain materials with other materials or 
architectural features in time and space … but within a single lab, they might be more 
interested in detailed information like manufacture technique or developing a typology. 
Many labs are interested in sourcing raw material.” [Participants 26] 
 
 Categorization is a main component of any recording systems. Each categorization system 
(representing an ontological commitment) provides specific possibilities for analysis. “Standardized 
packages” of each discipline include generic disciplinary recording technologies which are developed to 
support specialist, within the borders of a discipline, though not necessarily cross-boundary and 
multidisciplinary analysis and meta-analysis. 
 
“specialists having developed their databases in terms of their particular research 
interests and sometimes neglecting to include a more generic description or 
interpretation of an object in layman's terms. … when you find objects, sometimes it is 
difficult to understand what they are when they are described in specialist terminology.” 
[Participants 26] 
 
 In the present case, we observed that recording forms, metadata structures, ontologies, and 
database schemes are the result of the inscription of research programs into information artifacts. As a 
result, these artifacts which are used to record archaeological evidence, impose a specific perspective on 
data records and impose certain constraints for interpretation of data (both in present and future). 
 
“when we’re looking at things like, let’s say, a quern stone, people will be obsessed with 
the geological nature of it, and then the other specialists will be interested in what it was 
actually used for, so the functionality of it, and then in terms of human remains, you 
might interested in if you use this quern stone for 12 hours a day for your whole life, what 
kind of pathologies would you get from it? People have different priorities, and then what 
normally gets recorded is the specialist’s analysis of it, so you basically find out it’s made 
of basalt from 15 miles away. That’s it!  [Laughter] … but it takes someone from outside 
of the specialization area to say, “Well, how is that used? And how did they carry that? 
Because it weighs 25 kilos, and if it comes from 15 miles away, how on earth did they 
manage that?” [Participants 15] 
 
 We have noticed that it is also necessary to record the social context of recording since 
understanding of social context is crucial for future analysis and the usability of data by people who are 
outside the project team. For example, it is necessary to record when and why a database scheme is 
changed. Why a new type of information is recorded. Does it happen as the result of using a new method 
for analysis? At one site, a new faunal lab director requested a change in the organization of the 
database to record additional information. Or perhaps the change occurred because of the new cross-
boundary research questions that require additional information to be recorded? For example, climate 
change is a hot research topic in archaeology currently, and it requires collaboration between two distinct 
discipline-based labs to analyze the floral and faunal remains. Thus, both labs have to support each 
other's research interests. Our research has not uncovered the use of any efficient mechanism to record 
the social context of data recording so far. This is an important research area for future study; as such an 
orientation may contribute to our knowledge of how the social context of recording or “meta-metadata” 
can be efficiently captured. 
 
Fault-line Two: Data Management vs. Data Analysis 
 
 Standard categorization systems can be accepted by wider communities, and these systems can 
turn into “immutable mobiles” (Latour, 1987). We discussed earlier that Mobility provides easy 
transportation of these knowledge artifacts across a network of practice while Immutability keeps the key 
features of knowledge objects in different settings. “Immutable mobiles” help the diffusion of innovation 
and provide mobility to research programs. This means that a standardized recording system to some 
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extent enables the recording of similar data sets across a region or a discipline by multiple teams
6
. In 
other words, a standardized recording system can support data interoperability within a community of 
interest (e.g. zooarchaeology). However, because of the irreversibility of the immutable mobiles and 
corresponding inscribed research programs, it make is more difficult for archaeologists and other ancillary 
specialists to ask novel research questions. 
 
“Making the transfer between these kinds of two or three dimensional arrays (recording 
forms) to a more of an inventory of information where each bone can have an infinite 
number of pieces of information, gathered about it, to make it more flexible, took a long 
time, and I cannot still do things with this data set (recorded in old forms) that I can do 
with my current data set (recorded in new way) ... in my new strategy, even there I find 
myself again entering things twice in order to accommodate the new insights that I have. 
So, after this I decided, no more forms! It's just too confining, it does not let me gather 
enough information about individuals.” [Participants 3] 
 
 Immutable schemes might be desirable from the point of data management. Use of universal 
schemes helps maintain a reasonable level of data consistency. In contrast, archaeological 
understanding is an emergent phenomenon that requires dynamic categorizations and evolving recording 
systems. Sometimes the development of new technologies and research methods requires new types of 
data to be recorded. Therefore, to support data analysis, recording systems need to be revised very 
often. This might be at odds with the desire for data consistency in a database. 
 
Fault-line Three: Information System Designers vs. Archaeology Practitioners 
 
 Doerr (2009), who actively participated for 15 years in developing an ontology for cultural objects, 
complains about the proliferation of archaeological categorizations and vocabularies. We also faced the 
same complaint from computer scientists who noticed that archaeologists are reluctant to accept 
universal schemes. This causes a tension among the information system designers and archaeologists. 
The tension is mostly the result of confusion about the aforementioned distinction between data 
management and data analysis. We should recognize that they are two different processes and none of 
them can replace the other. Khazraee and Khoo (2011) distinguish categorization for organization from 
categorization for understanding and suggest that differences between these processes represent the 
same tension between codification and interpretation. 
 To provide an example of this situation, we can consider different databases in an archaeological 
project. The Finds database from one of our study sites works more like a registry for the inventory of 
archaeological objects and materials from the excavation. It is used to locate the materials in the crates in 
case that archaeologists need them for further analysis. Also, it provides the connection between each 
archaeological find and other specialist databases (e.g. Clay object database). Therefore, the role of the 
Finds database is to support the organization of the material. In contrast, the goal of categorization in 
specialist databases (human remains, lithics, etc) is to facilitate the analysis of the material. Therefore, we 
can recognize the two types of databases here as generic databases and analytic databases. Generic 
data bases are used for data management; and analytic data bases are used for data analysis. 
Therefore, we should use two sets of design considerations regarding both metadata and database 
schemes for these different types of databases. 
 
Conclusion 
 
 This paper reports on a work in progress that studies archaeological practice. Preliminary findings 
of this research explore a few socio-technical aspects of the development of information systems in a 
multidisciplinary practice such as archaeology. Three fault-lines of information recording in archaeology 
are presented in this paper: 1) Within community vs. cross-community practices; 2) Data management vs. 
data analysis; 3) Information system designers vs. archaeology practitioners. 
                                                          
6
 Here we are aware that there are other social factors involved in recording process, even in using one standard process by different team, for 
example Goodwin (1999) reported on the use of Munsell chart by different teams and their differences. But we ignore this case for now to 
prevent confusion in the discussion. 
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 Different research programs are inscribed into ICT artifacts to enforce certain perspectives into 
data analysis. While the use of standardized packages within disciplinary labs can satisfy that discipline's 
research interests, they may fail to answer cross-boundary inquiries. While designing information systems 
for archaeology, we should be aware of the differences between data management and data analysis. 
While the former encourages the use of “immutable mobiles” (e.g. shared universal schemes) to support 
interoperability and long term data stewardship, the latter requires dynamic evolving ontologies to support 
the process of emerging understanding in practice. Recognition of this fault-line has substantial 
implications for the design of information organization technologies. A deep understanding of work 
practice is required to bridge the designer/practitioner gap. Actor-Network Theory has the potential to 
provide us a framework to achieve such understanding. 
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